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Abstract 
South Africa was challenged to monitor dispersed SWHs installed by various independent players. GIZ South Africa 
cooperates with the Department of Energy and the South African Energy Development Institute in implementing a 
Geographic Information System. This was used jointly with SOLTRAIN to establish the Gauteng Solar Thermal 
Technology Flagship District. 
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1. Problem context 
Soon after the discovery of gold and diamonds in South Africa in the 1880s, Britain captured the 
country. The mines and colonial raw material industries required cheap and reliable power, which was 
provided by abundant coal. Eventually, the vertically integrated state utility became the world's fifth 
largest. They pioneered technologies of burning low-grade coal with novel air cooling, and developed 
considerable surplus capacity margins by the 1990s. Electricity was also used for thermal applications 
such as space and water heating using electric resistance elements. The system efficiency was poor (Fig 
1). 
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Figure 1 - System efficiency from coal mined to hot water 
Within less than two decades, the Eskom system overcapacity eroded to a system collapse with 
widespread blackouts in 2008. This changed the perception of users in South Africa and neighboring 
countries. People realized that the region is well endowed - not only with polluting coal - but also with 
renewable energy sources (Figure 2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 - South Africa is endowed with 24% of the world's best winter sunshine [1] 
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Some also started realizing that their dominant energy service need is heat, not electricity (Fig 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3 - Shares of final energy demand in South Africa. [2] 
Yet, all the energy talk remains focused on electricity. Finally, the public gradually became aware of 
the renewable energy opportunities. 
Government initiated a programme to install one million Solar Water Heaters (SWH Rebate 
Programme) aimed at the residential sector, where water heating is the major electricity consumer. Eskom 
has been tasked with the implementation, and introduced a rebate scheme. 
One of the challenges is to ensure transparency and verification of the location, orientation and 
performance of Solar Water Heaters (SWHs) installed with public money. In addition, many systems 
have been and are being installed by private and NGO initiatives, which are neither monitored nor 
recorded. 
The South African White Paper on Renewable Energies (2003) sets a target of "10 000 GWh 
(0,8Mtoe) renewable energy contribution to final energy consumption by 2013, to be produced mainly 
from biomass, wind, solar and small scale hydro. The renewable energy is to be utilized for power 
generation and non-electric technologies such as solar water heating and biofuels. This is approximately 
4% (1667 MW) of the projected electricity demand for 2013 (41 539 MW)." 
For comparison, South Africa's neighbor, Lesotho, produces 100% Renewable Energy (RE) electricity, 
and leading EU is committed to 100% RE of all energy by 2050. 
In reality, the maximum demand turned to be only 36 664 MW in 2010 and has since declined to 
34 000 MW in week 23 of 2013. Meanwhile the real "contribution to renewable energy" remains 
unknown. Setting targets is a good thing; monitoring and achieving them is better.  
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2.  The problem 
To achieve RE targets, one has to solve the problem of monitoring and verification of dispersed energy 
generators controlled by a multitude of actors.  
3.  Solution 
The South African-German Energy Programme (SAGEN) implemented by GIZ, in partnership with 
the South African Department of Energy (DoE) and South African Energy Development Institute 
(SANEDI), is implementing a Geographical Information System (GIS) for the Solar Water Heater 
implementation programme. The solution uses ESRI's ArcGIS suite and Trimble Juno 3D handheld 
device, which comprises of three components: One is the GIS interactive web map that will ultimately 
show all current SWH installations. The second component is the handheld mobile data capturing 
instrument that uniquely records coordinates, orientation, inclination, size, type, installer, district and 
other data, while taking photographs and allowing for real-time updates to a central database. The third 
component is that the mobile solution will also be used for the verification of SWH installations (Figs 4 & 
5).  
 
Figure 4 – Prototype of SWH Web Interactive Map  
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Figure 5 – Mobile solution on Trimble Juno 3D Device 
4. Further application 
The Southern African Solar Thermal Training and Demonstration Initiative (SOLTRAIN) aims to 
contribute to the rapid transition from fossil energies to a world to renewable energies. It is sponsored by 
the Austrian Development Agency (ADA) and implemented in South Africa, Namibia, Mozambique, and 
Zimbabwe, concentrating on solar thermal energy (www.soltrain.co.za). The first three years produced 
such good results that ADA decided to extent the grant for another three years. Work packages include 
annual reports on SWH installations in the IEA format, as well as a selection and development of "Solar 
Thermal Flagship Districts". These are intended to enhance the visibility and impact of solar thermal 
technologies by providing easy access to technical tours and other visitors. Here the problem was to 
identify a suitable site within 50 km radius, preferably near existing installations, government offices, 
embassies, universities, and the solar industry.  
 
GIZ and SOLTRAIN joined forces, obtained the wholehearted cooperation of the industry through the 
Sustainable Energy Society of Southern Africa (SESSA = ISES affiliate), and very quickly identified the 
potential site for the Pretoria/Johannesburg (Gauteng) region. This was presented to the stakeholder 
meeting through the kind offices of the Renewable Energy Centre of Research and Development 
(RECORD) in Johannesburg on 7 March 2013, and was endorsed by general consent. The result was 
communicated to stakeholders, and it is the intent to place the GIS map into the public domain (Fig 5). 
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Figure 5 – Web Interactive Map for SWH Flagship 
5. Results and conclusions 
GIS applications are being used successfully to overcome a monitoring and verification problem of 
dispersed solar water heater schemes of energy generation. The technology was also demonstrated in 
establishing a site with special demands in a rapid, transparent, and democratic way. 
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